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論文内容の要　旨
INTRODUCTION：Radiationtherapyremainoneofthemostimportantmodalitiesfor
treatment of cancer．In radiationtherapy theuse of single－daily fraction or twice－daily
fractionswith6－hseparationbetweenfractionsispreferablesinceitgiveslessdamageto
Slow proliferating tissuesthanthat of higher slngle doses．However，CanCer patients
sometimesexperiencecomplicationstonormaltissueswhichappearoneormoreyearsafter
radiationtherapy．These（Complications）areamongthemostdose－limitingfactorsinthe
radiotherapeuticmanagement of malignant neoplasms．Bonefragility which appear as
OSteOpOrOSisandoftenresultinginfracturesthatareresistanttohealinglSamOngthese
COmplications．Thishappenswhenboneissubjectedtohighdoseradiation．
Bonemineralcontent（BMC）is onemajorfactorfor determiningbone strength．In
attempttoestablishthe role ofBMCin bonefragilityinduced byX－rayirradiation，We
StudiedchangesinbothdiaphysealBMCandbonestrengthin rats afterthe tibiaewere
Subjectedtoeitherslngledose，Slngle－dailyfractionortwice－dailyfractionsradiation．
MATERIALANDMETHODS：SeventyTfiveretiredfemaleWistarratsabout30weeksold
were dividedinto fourgroups ofwhich group one was the control．Animalsin group
two，threeandfourwereanaesthesizedbyetherinhalationbeforeandduringlrradiation．
LefttibiaefromratsingrouptwowereslnglyexposedtolO－60GyX－raySandthosein
groupsthreeandfourto2．5Gyonce－dailyand1．25Gytwice－dailyfractions，reSPeCtively，tO
differentcumulativedoses（10－60Gy）．Theremainderofrat’sbodywasprotectedfrom
X－rayirradiationwith aleadshieldduringtheirradiationprocedures．Twentyfourweeks
afterirradiationtheratswerekilledbydiethyetheranaesthesia．Both hindlimbs were
dissected fromthebody，freedfromsofttissuesandkeptinphysiologlCSaline．BMCin
diaphysealtibia was determined by dual－energy X－ray absorptiometry（DXA）．The
mechanicalpropertiesofallspecimenswereanalysedbyadestructivethree－POintbending
test．Theloadatfracture（maximumload）inthediaphysisforalltibiaewasdetermined．
ANOVA and paired student’s t－teSt Were performed to assess differencesin BMC and
maximumloadbetweentheleftandrighttibiaeofthecontrolandirradiationtreatedgroups．
ApTValue＜0．05wasconsideredsignificant．
RESULTS：Nodifference（p＞0．05）indiaphysealBMCwereobservedbetweenleftand
righttibiaeofeitherthecontrolorallirradiation treatedgroups．Load at fractureof
irradiatedtibiaeinsinglyirradiatedanimalsdecreasedby16％（p＜0．05）and19％（p
＜0．01）at40and60Gy，reSpeCtively，When compared with contralateralnon－irradiated
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tibiae．Once－dailyfractionirradiationcausedalO％（p＜0．05）reductioninloadatfracture
at60Gy，COmparedwithcontralateralnon－irradiatedtibiae，Whereastwice－dailyfractiona－
tionirradiationcausednoreduction（p＜0．05）．
DISCUSSION：Ourresultsindicatingthatbonestrengthisreducedbylargeslngledoses
irradiation agree with studies performedin animals models．Previors studies have
postulatedthatthedecreaseinbonestrengthwasdirectlyrelatedtoboneporosity．However，
inthisstudyunti124weeksafterirradiation，Wedidnotobserveanyapparentchangein
corticalbonemineralcontentindicatingnodirectlinkbetweenX－rayinducedbonefragility
andchangesincorticalbonemineralcontent．OurrecenthistologlCalstudyfollowlngthis
experimentindicated the suppression of periostealbone formation as wellas effect on
endostealboneresorptionbyirradiation．Wespeculatethatthesefactorsmaypartlybe
responsibleforthemechanismunderlyingbonefragility．
CONCLUSION：Thefindingsthatbonefragilityinducedby X－rayirradiation wasIlOt
associatedwithchangesincorticalBMCisaremarkableone．Thisstudyalsoconfirmsthe
preferenceoftwice－dailyfractionationtoonce－dailyfractionationirradiation．
論文審査の結果の要旨
放射線照射後骨脆弱に伴う骨折の機序を明らかにする目的で、ラット脛骨に諸種のプロトコール
にて放射線照射を行い、骨塩量の変化と骨強度の変化を経時的に観察して検討した。
40～60Gyの一回照射はそれぞれ6ケ月後には16～19％の破断負荷量の減弱を生じた。一方、2．5
Gy／回／日、1．25Gy／回、2回／日の分割では前者において10％の骨強度の低下がみられ後者で
は骨強度は低下しなかった。骨塩量は、いずれの照射にても有意の変化はなかった。
以上より、1回大量照射による骨脆弱は骨塩量の低下によるものではないこと、また少量分割照
射は骨強度に対して影響を与えないということが示された。
以上の研究は分割照射による骨への障害の予防と放射線照射による骨脆弱化に関して骨塩量以外
に骨強度を規定する因子があることを明らかにしたものであり博士（医学）の学位論文として価値
あるものと認める。
なお、本学位授与申請者は平成10年2月27日実施の論文内容とそれに関連した試問を受け合格と
認められたものである。
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